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The Ninth International Conference on lndium Phosphide and Related Materials, 11-l 5 May 1997, moves 
back from Europe (on its way to Japan in 1998!) to the small New England village of Hyannis on the 
south coast of Cape Cod, approximately one hour’s drive from Boston, MA or Providence, RI, USA. 
This meeting will continue the interactive workshop tradition highlighting a wide variety of important 
developments focussed on the latest advances in InP material, devices and systems applications. 
T yannis is indeed a typical 
h New England town which flourished as it supported 
the booming whaling industry in the 
19th Century. Today it is better known 
as the Kennedy’s hometown, and a 
great place to “get the feel” of tradi- 
tional Cape Cod culture. During the 
conference, we hope that you will take 
advantage of this beautiful location to 
get in some golf, whale watching or 
just walking in the village. As usual, 
we have set aside some time during 
the conference (Wednesday afternoon) 
to pursue some of these opportu- 
nities, and have a social program 
which should provide you with ample 
opportunity to see some of the sights 
on the Cape. 
We hope that your attendance at 
IPRM’97 will allow you to engage in 
many interactions with your collea- 
gues which has become a hallmark of 
past conferences. We certainly want to 
maintain the “workshop atmosphere” 
which is the primary reason for many 
of you to come, year after year, to 
IPRM. In addition, we are trying out 
several different approaches this year 
which break from previous IPRMs. 
For example, this is the first year in 
which we are instituting a topical area 
entitled: New Materials and Quantum 
Structures. This area, chaired by Greg 
Olsen, includes topics which were dis- 
tributed in past meetings among the 
other areas. They include lattice-mis- 
matched epitaxial materials, and other 
InP or related material growth, de- 
vices and characterization. Low di- 
mensional quantum structures such 
as quantum dots and wires, photonic 
band gaps are also included in this to- 
pical area. We hope that this addition 
will provide a means for IPRM to ra- 
pidly respond to new opportunities in 
the science and engineering of InF 
based materials. This year, two invited 
talks on indium-thallium-phosphide- 
based compounds kick off the sessions 
on new materials, which also have con- 
tributed papers in lattice mismatched 
epitaxy and quantum dots. Of course, 
the New Materials and Quantum 
Structures session is joined by our 
“traditional” topical areas of optoelec- 
tronics, electron devices, processing, 
epitaxy, characterization and control, 
and bulk material growth. 
Another change from past IPRMs 
is our shift to a higher proportion of 
oral as opposed to poster presenta- 
tions. Thus, we are experimenting 
with 15 minute contributed paper pre- 
sentations in contrast to 20 minutes in 
past years. Nevertheless, our poster 
sessions remain a highlight of the con- 
ference with over 70 papers dedicated 
to two sessions (on Monday and Tues- 
day) unopposed by oral presentations. 
This ensures that the poster sessions 
serve as a focal point for interactions 
during the middle of the conference. 
As in past years, the response to our 
call for papers has been excellent, with 
over 200 high quality invited and con- 
tributed papers submitted. This turn 
out promises to make IPRM ‘97 one 
of the most intellectually stimulating 
IPRMs ever. 
As in past years, the program in- 
cludes three plenary talks, a rump ses- 
sion for discussing the key issues 
currently confronting the InP com- 
munity, a post deadline paper session, 
and three Short Courses. The Short 
Courses (to be held on Sunday) include 
a “split” course on semiconductor 
growth by MBE and MOCVD, a 
course on DFB laser technology, and 
one on progress on optoelectronic in- 
tegrated circuits and applications. 
Plenary speakers 
Our Plenary speakers this year repre- 
sent a technical and philosophical 
cross-section of IPRMS international 
manufacturing and research commu- 
nity. This session will underscore the 
challenges and applications for InP 
technology around the world and de- 
scribe new, emerging InP-based de- 
vice technologies. Our distinguished 
speakers will highlight the accom- 
plishments in and applications of InP 
optoelectronics technology pointing 
the way to future research and com- 
mercial opportunities. 
Dr Herbert Haupt of Alcatel SEL, 
Germany will summarize the use of 
InP lasers and transistors in European 
fiber optical communication systems. 
He will emphasize high-speed long- 
haul telecommunications, describing 
highly manufacturable buried ridge 
stripe DFB lasers as well as integrated 
laser modulator structures. Another 
focus will be the European effort in 
short range access systems. This area 
is stimulated by increased demand for 
Internet, on-line services and TVC 
distribution Hybrid-fiber mm-wave 
systems where 25-63 Ghz carriers are 
envisioned. IPRM’98 Conference 
Chair Dr Osamu Wada of FESTA, Ja- 
pan discusses the advantages of optoe- 
lectronic and photonic integration as a 
powerful technique for achieving 
function, performance and low cost. 
Although small module, InP-based 
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emitter-receiver arrays have achieved 
10 Gbs-i, he looks toward the “multi- 
media era” circa 2010 where 1 Tbs.’ 
throughput and beyond will be a pre- 
requisite for Terabit computers. In the 
final talk Dr Federico Capasso of Lu- 
cent Technology, USA will review the 
characteristics of the revolutionary 
Quantum-Casade Laser for mid-infra- 
red emission (operating on the 4 pmrn 
to 11 l.tmrn regime). Additionally, he 
will present recent experimental ad- 
vances based on electrically tunable 
photon-assisted tunneling lasers, in- 
ter-mini-band superlattice lasersand 
whispering gallery mode disk lasers. 
Optoelectronics 
Invited talks anchor the program with 
the most recent results on HBT photo- 
receivers (L. Lunardi), InGaAlP 
VCSELs (M. Hagerott-Crawford), in- 
tegrated laser structures for spot size 
conversion (Y. Itaya), and novel low 
threshold laser structures (D. Garbu- 
zov). This theme continues through- 
out the contributed papers where a 
strong program oforal and poster pre- 
sentations highlight new OE con- 
cepts, including wafer bonded 
InGaAsP/Si detector structures, DFB 
and high speed laser structures, as well 
as improved materials designs for 808 
nm, 980 nm, 1300 nm and 1550 nm la- 
sers. In total, a snapshot of the latest 
leading-edge research in compound 
semiconductor integrated optoelec- 
tronics and new OE device concepts 
will be presented. 
Epitaxy 
Four oral sessions and a focused poster 
session will feature the latest develop- 
ments in MOVPE, MBE, GSMBE 
and selective-area growth/regrowth. 
Issues specific to electronic and optoe- 
lectronic applications will be high- 
lighted. There will be reports on new 
precursors for MOVPE and new tech- 
niques, such as solid-source phos- 
phorus cracker for MBE of 
phosphides. One entire session is de- 
voted to optoelectronic epitaxial-ma- 
terials issues, such as distributed 
Bragg reflectors, dopant diffusion, 
and strain compensation. Following 
is an optoelectronic device session. 
Two consecutive sessions are on selec- 
tive-area epitaxy and regrowth for im- 
proving device performance or device 
integration schemes. A new method 
for growing high-quality thickness- 
‘tapered semiconductor waveguides 
by a shadow-mask MOVPE growth 
will be presented. Of interest also are 
laser results derived from a combina- 
tion of chemical beam etching gas- 
source MBE in the same MBE growth 
chamber. In addition, selective-area 
MBE is used for monolithic integra- 
tion of an InP HEMTand an HBT. 
The poster session will also emphasize 
production issues, such as uniformity 
and reproducibility. In short, the epi- 
taxy papers will be of interest to device 
and materials researchers and to ad- 
vanced manufacturing engineers since 
the presentations traverse the bound- 
aries from cutting-edge device and ad- 
vanced materials techniques to real 
production issues. 
Processing 
Processing is a synergy of epitaxy, 
lithography, etching, metallization 
and passivation techniques essential 
for manufacturing high performance, 
complex heterostructure lasers, 
HFETs and HBTs. The invited talks 
focus on the manufacturability for 
electronic and photonic devices in 
monolithic and hybrid schemes. Sev- 
eral papers address the development 
of low damage dry etch processes for 
the fabrication of ridge lasers, surface 
gratings and HFETgates while others 
target the passivation of InP surfaces 
for high barrier Schottky diodes and 
InP MISFETs. The realization of high 
Schottky barriers on InP opens up the 
possibility of high power FETs on InP 
for the first time. Methodologies for 
integrating HBTs and HEMTs on the 
same substrate is described and as well 
as its significance for high perfor- 
mance circuits. Heat treatment of In- 
GaAs/InAlGaAs lasers reveal that 
these are reliable 1.55 pmrn emitters at 
high temperature. 
Electron devices 
Awide range of advances in InP-based 
electron devices will be reported in- 
cluding advanced channel and buffer 
layer HEMT designs, InAs-AlSb 
based devices and InP-based power 
HBTs and HEMTs. In addition, the 
HBT session will feature technologies 
for improved power, noise perfor- 
mance, and bandwidth. IC application 
presentations include high speed op- 
toelectronics, analog-digital conver- 
ters, and wideband amplifiers 
operating at frequencies as high as 
150 Ghz. 
Bulk and semi- 
insulating materials 
Osamu Oda (Japan Energy Corp.) will 
discuss the new generation of very high 
purity semi-insulating InP wafers with 
low iron concentration, made possible 
by wafer annealing. Contributed papers 
will highlight other wafer issues such as 
the role of iron and hydrogen in the an- 
nealing process, as well as residual 
strain in the grown crystal. Bulk ternary 
and quaternary wafers of uniform com- 
position have significant appeal for fab- 
ricating long wavelength devices using 
strain-free epitaxy. W. A. Bonner (Crys- 
tallod, Inc.) will present recent work on 
the bulk growth method for new tern- 
ary III-Valloy substrates such as InPAsa. 
To complete the technology-area-view, 
the advantages, limitations and recent 
advances in the effects of strained 
superlattice barriers will be detailed by 
Russ Dupuis (U. Texas Austin). 
Characterization 
and control 
Real-time, in sittr monitoring and con- 
trol of epitaxial crystal growth pro- 
cesses are emphasized. MBE growth 
sensors utilize atomic optical absorp- 
tion for flux determination and optical 
pyrometry and band edge absorption 
for substrate temperature measure- 
ment and control. Spectroscopic ellip- 
sometry aids control of composition, 
thickness and As/P interface diffusion 
while reflectance spectroscopy moni- 
tors surface structure. The benefits of 
sensor based control will be illustrated 
by device performance results. Several 
papers will address process and impur- 
ity effects on devices such as HEMTs 
and DFB lasers. InP substrate defects 
are correlated to channel mobility 
showing the need for high quality 
bulk InP. A strong dependence be- 
tween oxygen incorporation and 
peak-to-valley ratio in resonant tun- 
neling diodes will be presented. 
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Growth methods to maintain high-fi- 
delity corrugated DFB surfaces will be 
described. 
New materials and 
quantum structures 
Highlights of the New Materials and 
Quantum Structures session include 
papers which describe how 111-V com- 
pound materials with widely different 
bandgaps can be “lattice-matched” to 
binary substrates. Invited papers by 
C. Abernathy (Univ. of Florida) and 
H. Asahi (Osaka Univ.) describe the 
growth of lattice-matched thallium- 
based alloys with bandgaps wave- 
lengths from l-12 pmm. Other papers 
describe a new technique whereby wa- 
fer bonding with angular misalign- 
ment is used to form a “compliant 
universal” substrate which can accom- 
modate lattice-mismatches up to 14%. 
This session is rounded out with pa- 
pers on quantum dots, wires and 
strained superlattices. 
Awards 
Awards are by IEEE/LEGS for the 
best student paper at IPRM’97 and 
the III-L's Review annual Michael 
A. Lunn award for the 1997 outstand- 
ing contributor. 
Exhibition and golf 
The Exhibition is continued this year 
to offer the attendees an excellent op- 
portunity to acquaint themselves with 
the latest products and services from 
an international cross-section of exhi- 
bitors of leading companies and ven- 
dors in this continuously expanding 
field. Exhibits Chair: Marie Meyer, 
tel: +l 612-227-5499, e-mail: 
mmeyer@compsem.com). 
The IPRM’97 Golf tournament will 
be played this year at the Hyannis Golf 
Club at Iyanough Hills, host to the New 
England and Cape Cod PGA cham- 
pionships. For inquiries or reservations 
contact Gareth Llewellyn of EPI at 
104072.1263@compuserve. corn. 
Post deadline papers 
Authors should submit a two-page 
camera-ready abstract plus 10 copies 
to IEEE/LEO&445 Hoes Lane Piscat- 
away, NJ 08855-1331, USA, fax: +1 908 
562 8434 marked for the attention of: 
M. Estrin-IPR M’97. Papers must be re- 
ceived by 4 April 1997. 
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E-mail: asbeck(rr celece.uscd.edu 
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Metal-Organic Vapour 
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